Abstract. The number of topologies on a finite set is a famous open problem. In the present paper we discuss a method of obtaining the number of generalized topologies on finite sets.
Introduction
The number T (n) of topologies on a finite set of cardinal n is an open question [6] . There is no known simple formula to compute T (n) for arbitrary n. The online Encyclopedia of Integer Sequences presently lists T (n) for n ≤ 18. Recall that a subset µ of the power set expX of a set X is a generalized topology (briefly GT) in X iff G i ∈ µ (i ∈ I) implies ∪ i∈I G i ∈ µ (in particular, I can be empty so that the defnition implies ∅ ∈ µ). The pair (X, µ) is called a generalized topological space (briefly GTS). A member of µ is called open and a subset F of X is called closed if X \ F ∈ µ. Sets which are simultaneousely open and closed are called open-closed sets. The theory of generalized topological spaces, which was introduced byÁ. Császár [5] , is one of the most important development of general topology in recent years. A GT on X is a joinsublattice (expX, ⊆) with the minimum element ∅, denoted by 0. Some important counterexamples in topological spaces or GTS can be found in the finite forms (see for example, [1, 3] ).
Let X be an n-element set. Then the number GT (n) of generalized topologies on X is exactly the number of join-sublattices of (exp X, ⊆) with 0. There is no known formula giving GT (n). Let gt(n, k) be the set of all labeled generalized topologies on X having k open sets and GT (n, k) = |gt(n, k)|. Thus GT (n) = 2 n k=1 GT (n, k). Definition 1.1. [7] Let µ be a GT on X and µ a GT on X . A mapping f : X → X is (µ, µ )-continuous iff M ∈ µ implies 
A GTS
Recall that a GTS (X, µ) is said to be a µ-T 1 space [9] if for any pair of distinct points x and y of X, there exists a U ∈ µ such that x / ∈ U and y ∈ U . As [9] a GTS (X, µ) is called µ-T 2 if for every distinct points x, y ∈ X, there exist disjoint open sets U x and U y such that x ∈ U x and y ∈ U y. It is well known that a finite Hausdorff topological space, i.e., a finite µ-T 2 topological space, is discrete, but in [2] there is a non-discrete µ-T 2 GTS which is finite. Here, we give another example. Example 2.6. Let X = {a, b, c}. Then by the above proposition GT (3, 7) = 3, GT (3, 6) = 9, GT (3, 5) = 13, GT (3, 4) = 15, GT (3, 3) = 12 and GT (3, 2) = 7 GT (3, 1) = 1 = GT (3, 8) . Thus, the total number of generalized topologies on X is 
A GT with less than seven open sets
Recall that a chain topology on a finite set X, is a topology whose open sets are totally ordered by inclusion. For generalized topological spaces, we have the following definition. 
Corollary 3.3. Let CGT (n) be the totall number of GT-chains on X, where |X| ≥ 3. Then,
Proof. If µ is a GT-chain on X, then µ is a chain topology on A = ∪µ. It is clear that any chain topology on a subset B of X is a GT-chain on X. Thus, there is a bijective correspondence between GT-chains on X and chain topologies on subsets of X. Therefore,
and so by the above proposition we are done. 
Proof
Example 3.5. Let X be a set and |X| = n where n ∈ N. Then by the above corollary, the total number of GT-chains on X with three open sets is CGT (n, 3) = 3 n − 2 n+1 + 1. Similarly CGT (n, 4) = 4 n − 3 n+1 + 3.2 n − 1, CGT (n, 5) = 5 n − 4 n+1 + 6.3 n − 4.2 n + 1, CGT (n, 6) = 6 n − 5 n+1 + 10.4 n − 10.3 n + 5.2 n − 1, and CGT (n, 7) = 7 n − 6 n+1 + 15.5 n − 20.4 n + 15.3 n − 6.2 n + 1. 
Proof. Let µ ∈ gt(n, 5).
If µ is a GT-chain, then by Example 3.5, the total number of GT-chains on X is 5 n − 4 n+1 + 6.3 n − 4.2 n + 1. If µ is not a GT-chain, then there are A, B ∈ µ such that A B and B A, and so C = A ∪ B ∈ µ. Thus, the non-empty members of µ has one of the following forms:
(
The two cases are disjoint. Case (1) : D can be chosen in 2 n−m − 1 ways, where
Thus by the proof of the above proposition, the total number of generalized topologies in this case is Thus the total number of generalized topologies in this case is n 1 + n 2 + n 3 , where n 1 , n 2 and n 3 can be computed as follows:
Then, by the proof of the above proposition
Then n 3 = 2n 1 . The proof is complete. 
Proof.
) ∪ E and so |µ| = 6 implies that there are the following cases which are disjoint:
where I is a non-empty subsets of D 1 . We note that if D ∪ E = B, then the set of generalized topologies in this case is coincided with the set of generalized topologies in the case
so there are the following cases which are disjoint.
, then the set of generalized topologies in this case is coincided with the set of generalized topologies in
A ∩ B and E is a non-empty and proper subset of B \ A.
Thus there are the following cases which are disjoint.
we have the following cases which are disjoint:
and so E = E ∪ (A ∩ B). Thus E ∪ B = E ∪ B implies that E = ∅ and so E = A ∩ B; which is not a new GT.
We note that if 
Thus we have the following cases which are disjoint:
since E = C. Thus the general form of µ in this case is
Thus µ has the following form:
where I is a non-empty subset of D 1 . Thus µ has the following form:
Thus the general form of µ in this case is
where 
